Fingolimod downregulates brain sphingosine-1-phosphate receptor 1 levels but does not promote remyelination or neuroprotection in the cuprizone model.
Fingolimod is used to treat patients with relapsing-remitting multiple sclerosis; it crosses the blood-brain barrier and modulates sphingosine-1-phosphate receptors (S1PRs). Oligodendrocytes, astrocytes, microglia, and neuronal cells express S1PRs, and fingolimod could potentially improve remyelination and be neuroprotective. We used the cuprizone animal model, histo-, immunohistochemistry, and quantitative proteomics to study the effect of fingolimod on remyelination and axonal damage. Fingolimod was functionally active during remyelination by downregulating S1PR1 brain levels, and fingolimod-treated mice had more oligodendrocytes in the secondary motor cortex after three weeks of remyelination. However, there were no differences in remyelination or axonal damage compared to placebo. Thus, fingolimod does not seem to directly promote remyelination or protect against axonal injury or loss when given after cuprizone-induced demyelination.